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Abstract of JP2001 1 02235 

PROBLEM TO BE SOLVED: To provide a flat magnetic 
element for flat inductors, plane transformers, etc. 
SOLUTION: A flat magnetic element is constituted by 
laminating an insulating layer and magnetic material layer 
upon a flat coil in which the groove section between adjacent 
coil conductors has a groove aspect ratio (thickness of coil 
conductors/interval between coil conductors) of >=1 . When 
this magnetic element is used in a flat inductor, the Q-value 
of the inductor can be improved and, when this element is 
used in a transistor, the gain and voltage regulation of the 
transformer can be improved. This magnetic element is also 
suitable as an element for an integrated circuit and can 
greatly contribute to the size reduction and thickness 
reduction of the electronic equipment. 
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^^7;P3^/l,4 0*5ig(D#-&(dOVNTlftWt--5„ 
BIT*, fiStt^S 3 0 A&tfttttfHi 3 0 B (DW^*fe^ 



13 

12 0ARl>*2 0BSrjl'lt^7/l'3^;u4 0 ^gg 
B£*vC^5o rrt?aOI4^ 7/u=i^/u4 0 ©fl- 
B<D\ m<D^r%k, wliS*tt#Jf3 OASO'3 OBco-ia 
© vf-&, t «:8£t£#:B 30AW30B <£>JP^ g MtBS 
14^*3 0 At 3 0 B kOfflcomMX'hZ. ifc@2 4 
fctt, 8a*WI3 0A&tf3 0BroilfllCj&iiH*jl2 0C 
ZfrlsXT-stJ 9^=14^4 OARO^ 0 BSrSHL^/i' 
;vmW-4 2 Ufci&igiWl 2 0 CSr^PS^'i'/W 
4 0 A t 4 0 B b<Dffl\Cti£l,tct>(DZ7f;i- 0 ZZICtetf 
5a0, w, t, gtelII2 3<Digr&tmm<Dm&<D^m 

[0 0 7 9] IS 3 <£>^|S:I4, 7sum¥-ft="(j\'& 

^V? flzte^x. ±®.Ltz& 

(2) -< v^*^*cD<B£*i;*:-t*£5 

[oo8o] wm-o-ytf&tiMnu&kimfc-rzm 

-5„ rtvli, ✓M'T'y y KI C-ffc(O^T?t,RaS»c/i:5 

[0 0 8 1] H2 5A^<bCtt, X/^7/V3-1';l'4 0 
©*f-^-)£ a OKS* LTB*tt#Jf 3 0 cofl-^ftw 
«ft:*-e:fc»-fr©«tt#Ji«>JH»*»e,©»ix«J»[l 0 0 

»c i 9 , ■< y?>? *K&^<ommmj&*»m\zi&fii l X'$ 

5. H2 5AI4, l5ffaO=wi:L > H12 5B 

="OMZ>S8S|SJ: 9 a (a= [(is - g • t/2] 1/2 ; „ 
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©»«W*3t£**IWfcfiJ*-c-* i;t r r Xit 

3^,um&4 2<dw>7 0 ,xm, ^-r/w#^m<oggiii 0 

ym, ^t4i*^^+ s'T'S urn, =>4frnM0. lAk 

[0082] ni2 7is. m&<tm<oi%n 

10 O^ffiwiLTaO+l 0a«Jl±tt5rt#SJ 
[0 0 8 3] £ T, vy^^<Sr^tti-^^(cl±, 

O«i"ia0 < ):n2« (alitfjificDjit)) 

5. in 2 8ii. v?<D*:z£$:m*mx.tcm'&<o4 
$ ^^m.<omt<D—m^^t^h<Dx^ a o+ 2 a 

ttir tl-J:t), w=a0©#-g-CDl. 8{g«±roftt 
20 tfnbilZZ. b&ftfrZ. 

[0 0 8 4] *»WOJB4«)*a^oV^-r»Wf 5. * 

nam— r-feu, «4#»fc±oT»&*i*3&*wwsi 

[0 0 8 5] if. El 2 9l-*i-i 5»w, fllo^^V 
^^ffia-f/l' 1 ©MI&«S#i 2 0 ftt*. m*b 

30 (Dffiffi&MOkftm 3 0 ■c»A/Af«ift©5pffi>f tc 
oV^T%^5„ ±T<oatS#:^3 OKIi, IH^^PPT*^ 

[0 0 8 6] r cDipffi'l' ftDX^-f y/l-W-M^-^ 

/u4oi,c=2 4/i<mm*:ffi^tckz, m&ftm 3 _l-c*<d38 

[0 0 8 7] HI 3 1 fc, S:*-t-5«ttf*c 

<om\L-&B,m5fa k mmmMftfa k x-mm z tvs b - 
ic<v\ ifc^ot, 113 o©Affi*^«^fpu J ^•r^^ 

Bffi«tt»*«W©^*«HJ«tt©*l^T-*>5fc»t) 

t t , ei 3 0 <d Amm\*mu Ltaawg? 

W^*^5<, rofc#, H3 2B^-f-J;5l-, m$L<D 
50 *«5^»1H3 0©B^«Stj15. «fJR, -O^*^* 



(9) 
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[0 0 8 8] ^4<D#©lc*5VNTH, at4^oa^^0 
*T * * h 7-Y T^OPOiCitr^A-t- S w t K ± 9 ** 

[0089] (i) mi <Dm&e>¥-m-< i/y?$<r>m& 

$rll 3 3 iZTF-t. Z <DW-m^^99 9\1, ^^xf^/np 
ffin-Y/i^ OeoMffiS:, *&gfc#Jf2 0A. S51/f<£>«St<fe 
SI30A, ®&.Wm 20B, 31 2 f©ltt#i 3 0 B 
T?«**A/#*it«:*L-CV^. rrt, 3&ig:#:J12 0 
do^TIS, ht-*t (H3 5 fclsJIfS) „ i33ffl 20 

ifittUTV^KSl »©«ttfl£li3 0At?A««»i*a-t- 
•5 li£&fD L- V * *5 , A0*£^ k £PpS \zmfrf£ L- fc 

[0 0 9 0] HI 3 41::, 0 3 3C0¥EW ^cDiSftc 
««*tt©0!l«:Sftl*"CXtfH 2 9 <D¥-ffi«( >9'9 9 (OS. 

ffiMm.m&v>m zmmx-^T. ® 3 4 *» e> w $> <t 5 30 

tfc«bT, W *>;*;4M&*tU -Y ^9*9 9 

[0 0 9 1] ft**, EI 3 3 -Ctt^^-f 7/«' 5 P®= 1 'l'/KZ> 
0 3 5(^-t-i ?»-att#eSr4S-foKft5i:VNp J; 
'V 7^Jpffia>r/w4 Olc^LT-fr&SBroi&tettJgi 

BKM-siSfc-t-s.- 40 

[0 0 9 2] 1213 3X131! 3 5 Ic^i-spB-Y ^?99\*. 
maiofj Bfcfc«3 

[0 0 9 3] HK*ft^^y^Sc*af©WK^n 
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»*ttSr#A-C-#5i:#*.c>*t5. *fflt:/n £ o 
THI 3 3 XiiH! 3 5 (DW-mJ >99 9 *W&*Z>®'&\Z. 

[0 0 9 4] (2) M2 0l#igro¥ffi^^^^^W«EB& 
£HI3 eiC^. >-99 9it. X'^?** 

®3^/U4 OrofSnffi*-, J&ijt#:Jf 2 0&t>*B£t$#JI3 0 
^»H«*A/*f*ie«r*U &m.&Wm 3 0 *SJtliJe*vjK 
iZZfc¥ff**l^fc— *W««lJ|*tt*s3|tA**vfc4«© = 

Uti^S^TV^ t<Ot?*>5. 113 6<£>5pffi-r 
[0 0 9 5] El 3 7 13 6<D¥-W<< 9 (OMM 

t.m.m^m^mm.X', atfH 2 9 ro^s-Y >-^^ # © 

HI 2 9©3p®-r>'^i5'^tO'i'>-^ ^<?>'^l3/hm 

a««i?tt**v^oo. fc>-ra>fcti:»EMmsfctf>if;*: 
^ 9 ^x-fenmmte® 2 9 ©Bisi©*©ii4#^i 

^LtV^fe»-?&5. — H3 6oqzffi-< ^ 
ffiM$.X'£< , ifc'fy^^^ctt-tctofcBi 
[0 0 9 6] EI3 6©3pffi^ ^y^^tt£AT<0±p/i* 

fff, 3-f i ¥tT (' * 5 ± 

[0 0 9 7] Ifffi^^^^toi'ClK/a 

TOOL, A«*fc««feflt*riUSW-5. A®«(C®(ttl^5r 

atrial rami-, bSr^*.bx^<D± 



10 
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[0098] o) m3<omm<ow-m4^y^^( 

Sr0 3 8t-^t". rco^PB-r v-^^^li, *v-W7,np 
®a^vU4 0tf>Mffi&, ^##12 0&LK8St£#B3 0 
Tilft&A//c«ig£W U ltt#l3 0l:lt ¥® = -f 

^3££(^££iXT^5 HI3 9#S0 . 

tSltms. 113 8©^®^ y^^^fb, 

[0 0 9 9] rroipK. hy-r^waflOSrW-r-S 

[0 10 0] «tt#JB<D*E«:»#tt>*«ttlwi-SJ:. 
HT©.t 5 D«««iI*tt^SI*^^5„ *20 

x: (L + *) (l-l) -L/2JSXS (L + d) Ci-l)+L/2 

y : -°°<y <-f« 

z : -w/2S i 2 
[0 10 3] r*tfc«)Sttt, Y36r|ft^*R{wffitffc#*t 

rr-e, i coxtt^ftro^fask&S: c o s * t 

*3<„ c o s * a* OT'fcV W©ltt#»Y Zffi 30 
KlSfrffc I t c o s 0 tco^T**$H-5ffi^ro{K«^^ 

- I c o s 4 

cost 
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ffitcTZkiiWt. IA\ 
[0 10 1] 12 3 9 fc*-*-J:5K:. *ffiX»*#S<dSV> 
KJFfi'/j:flf*wOIli!!i4r«fo«tt«tKSr%*.5. a 

mt&tt (1) ©i5t=*+. ::t-, dllBflgpt'Joft 

[0 10 2] 
[ftl] 



C©««]4S»^$-fr5at»«:» (x, z) 
[0 10 4] 



Hd- 




~ 5 0.2 ~*0.3 



0.4 



41 



x c o s a 



0.3 



2k 



0.4 



- 1 



Hm= — 2_ 6 ° 8 * I 
*0 1*0 



' *i.l ~*i.2 " ff i.3 + 9 L4 



\ 



U 089 i.i xco,s u [y 



2t 



6j k »t an 



i + (-1) " 

2 



;- j (<5 + L) + -Xs In -k-- \ 
2 \2 4 j 



[0 1 0 5] Hd kHmbff>W>m^*fr*r-Z<!><Dm%t; 4 = 0 ( I a^*|6lfCJpff) t« = 7t/2 ( I # 
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19 



20 



2 



* [0 10 6] 
[&3] 



r 

Ulc«vx — x 



i-1 



N 




\ df \ dn 



i R'LWJ 



1-17)1 



[0 1 0 71 r©J:?fc«te#©*ffifc|lDia*J&*t-3 

U gt^#T?#*r^i (Ytt) «rK*l=WM»i:r*K: 
tt. '>^<i:tMttfr©t«» (X = 0, Z = 
0) #*fi«n**>S&»a«*>5. frt, UkroST 5 & 



t a. 



^ (x = o, y=o) caiu i=±it-e#«t5 

Uk<755£li5t (4) <£»± 5lc^£H5„ 
[0 10 81 
[&4] 



[0 10 9] Z<D\Jk(Dmimi-£'f?;lzlEX-&Z>t£$>. U 



[0 110] 
[£t5] 



t a 



\L/ \26 + l) \2S+2lJ 



[0111] 040 Kl, W/LSt>*6/LSra^Ofitl- 
RJEUfcfc*©, Ukco^0^2^co^^-t- 0 04 
0A^fc^i7t, #J;tti'5/L = 1/1 6<Dif-£-<D 

fcfc5«7«tt***>S. — MtUT, W=0. Sjum, L 
= 4 (im, « = 2 )1 m > d = 2 ^ m t V1tWi&K9&V& 
( i =± 1 ) (DihU^.X-^m^Atltc t £ <Dx.*/l>¥— 
m*J£frtzh^Z>, ^ttlitMUT8 0Oe£l± 
T?a>ofc. fcrt: U «fls©flttt 1 T kUfe Lfc. 40 

[ o i i 2 ] 0 4 i 0 3 8 cospffi^r * (H 

*so Rt/02 9<D^ffi-e v^** mm) <r>mMM&m 

[0 1 1 3] «±-CIM!UfcJ: (1) ~ (3) O 



[0 114] «±tt, — tt««*:£tt©*£M::ov^=» 

[0115] ¥ffiBHS,ifHPi ut w yy 

^0«*I4 1 *I i 2 fcfflO 2ot»lt5K^tt. * 

x'&tbfrz>&)m-tm{SL<oi><oxhz<ox\ ^^xn^sm 

-it«R*ttttt5itt^««ftMi*l*l iift 

sister * -email ^^5b-h ama. 04 2tc^-r 



(12) 
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[0 1 16] |4ofi:©;©Mll, <#ttT3 
[0 11 71JS1I4, x^^/^^/VtLTftMO 

l#B(CO<^T, E4 3t;^-f-„ 04 3AI4, spffin-f 10 
0 2 0 T'itJh Lfciffi&tfTffil-SSttfte 

3 0 £:IS«Lfc¥®0T*fo'J , 0 4 3 B 140 4 3 A<9 4 

•f) t?*>5. ft*i^^V7^3^;i/ofti4i 

n) f*/j:5'<<^:#<K^-t-5. 7^i? Htm/nl: 
+#*#<i*U4\ /,£0>«*tei3^T, 

^fttcDir-f-SfcitiJC, El 4 4KSM-$D< , g^ffiM 

#*»*L.rtAv\ fit. 04 4(D%immn. 043 

[0 1 18] ^fcovvr^S. mi JciB^fcJ; 5 ft 

[0 119] 14 5f4, 2oOfi*iX/^7^a^/l' 
SrSW^faK^fc^Sr* U 046 AK.tf 0 4 7 A 30 
ttMW^faK&^fc^&^L-CV^. 04 6 B 

J404 6 A(D4 6 B»C»ofc#r®0, 04 7 B fc^ESt? 

JIWSRtSwittot, 04 3X0*04 4 commit 

[0 12 0] 2<><OttT&*'*4 J /v*mMk)jftK.%L'< 
*#^<7>a>f A'«»*«fe«:2at>#*.fe^5. 04 6 
f4, 2ooft*^/-?^7/W3'f/K^^lR]!6SiS»«3» 40 
£\ 04 7IJH-©«^T-fc5. 8£j*[<Di§5BJ;8gf4, 0 

[0121] **S, 045, 046, 047l^*5V^T, 

04 3 A© i 5 C^^-r 7^3Y/W^Il:bfeoT« 

[0 12 2] fgS^ov^j&^S. 04 4, 04 5, 0 
4 6, 04 7lc^-f*D<, &1jBX/<'<7/l'=i4/l'<om 
©»#**«mLTV*a rite J: 0, NH?- 
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[0123] &.±<d£?\c m4<o^mzxixn. mm 

[0124] 043, 044, 045, 046 £.O-*0 4 

[0125] m 4<D^&X'mmi-tcm*zmm.-tztcib 

[0 12 6] ilKtf^^y^ttfc^OfWST'o 

mkfc*&mzw*m-z&&&*>z><DX\ &7c#.<vi&m 
m&&m^zzb&±&&cojkx*mfflxjbz>. 

[0 12 7] $T, JMw^gHciiVffiHMKaHlHF-*: 

», 044, 045, 046, i47©i:%IC 

fc&Mlfc-tZo Z<Z>— #J&04 8ARtfBlz.7rrf c 
T\ 04 8AI4¥®0, 04 8 B telUfffi03r^ L, gBW 
<£>#-^Klo^-Cf4, 04 3 £|i>MtJT-S>S. 
[0 12 8] 3*s»W©JR5©#H:^oV^r|ftW-f5. 0 
4 9Mi5 014, *5W^a»w«5««5|Hf-*r*jsW- 
•5 ¥ E =" -< As £• ^i" t, © X $> 5 „ 

[0 12 9] 0 4 9(OSpffi=i-r/K4, fl-^dStififjE;^ 
*r*U ^tfe©I45S»roi *-v¥®=i^/W4 
0Srl^-¥®±»cEabfcb<OT-fc!?, ^H-yfffi 
3-T^4 0f4jE^Olia^2<@©^.SP^jS^F-SrWt- 
S. 05 0(0^3^^4. B4 9^n«K:. fl-ft^is 

3-T/U4 0Sr^-5p®±{cBBaL-fcb(DT*fc5^, # 1 
* — yfla^/M 0}4jE^O*ffit-t-5 2ia(C2<e-f 
->&W4««>^(BSgttJB- : fS:^ri-5 0 ^C*3, 04 9&tf 
05OT*(4. t\-Mi>m&JEjjm<Z) 1 Z — ^m^'i >v%: 
*UTV^#,. 1 *-y?ffi3^^igtt»l:|fi«S 

[0 13 0] r©J;5Wl3^;v©SffiiJ 5 , 04 9R 



(13) 
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O<0 5 Ote*V*TW*T?***frTV*«ittt«I 3 OT* 

[0 13 1] % 5 «D#©CD5p®B£^3HF-l*, ^ffia-r/u 

to, «jfi^B-t^*siBi»fl;$tu5. *^tu©l 10 

3 0©*MWI::Kt*fe;h,5©-C, ^-«PHIKi:ro«^ai«) 
[0132] H 5 ©^IN^aVBlKajHF-fc-r >^ 

iiiR-rft s i ^-y¥i3^;KoMia •? 

[0 1 3 3] SI 5 1 tt, 114 9ro5pSa^*^tC*5V^ 20 
if b L&SVM;:»RLfc 5. 05 1T-H Kft 

[0134] 15 211 124 9 05pffia^*^ : •^C*3V^ 
T> 1 ^-y¥l3^^4 0<O±^«|5^JS^F(D5*>» 

[0135] 05 3 d 134 go^ffiS^temcfcV^ 
T, 05 l©^*-ffit05 2cDft«c*'«fei:Sr#fflUfe 
t©T'£>5. @5 2m SWjft-SaW^SHfrfcjjeixi 

[0136] 0 5 1-053 ('^-f-^igc^iS-Ctt, -f V 40 
^^y^Lfflttt, 1215 2(D*-&^ftt^^< . 1215 
3, 05 1<D>R-(?/Jn£<&5. ^(Didl-, ?R5cD3M£ 

*5, ^^tiJSHFoaaifefrifeHt, 051-053 i-^-r 

[0 13 7] 0 5 4 ft, H4 9©««}R^-fcj8VNT, fl- 
ioS*5 1^- v¥® =r ;kd 2 -o<Ot>m&m$ft- if 
5 t^MUfci^, lSOl^-^Ia^Wife 50 
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•5„ i 5 4 C/Tt i 5 C 1 ^ - V¥ffi 3^ ^5:1 

ll?-r$ £ i -b 051-053 

[0 13 8] fcfc, JB5 0#afcfli4¥ffi«**^* h 
t LTffl^5«£-l£o^-ClftlPH-3. 04 9 (C^ 
-f i 5 fc*tt**»?-«:Rttfc»£\ 05 5-05 7 
^-f-J;5^»03Pffi=i-r/wSr2»«±^^»t, IU-f¥ 

in7>^J:MT-|5. i5 5M15 6IJlA* 
0 5 7fil A73- 2MO h7V*£^ 
-t". ftfc, 2H£t±l:»SI$nfc^-«frtc?ffi3'r;i' 
<Og8i&£i5&tt. 05 5-05 7 T-TfcLfc^SiKiPg^tT. 

7 >x<om&.lt J $>mm.i£t:WimX'£ 5 Z. t IrffttS. 

05 8 m5v>^mz.&kmLffi9zt5.m*$:i xt>- 1 

[0 139] £LhT*tt, 04 9cD^ffi^sSiH : •K::te^7■5 
^«^^^<D&^&£0iJt LT\ «^«J#M4tf>SHS 
SSfttcovvTlftMUfc. H5 0OJ:5H:*|.aJS5ttflB^-Sr 

feSfcfc, 04 9XIJI5 OI-^Lfci 51-, lfi<^¥ 
[0 14 0] ^«f*>e>««tt»ttS:PI«E-t-545.S 
< LT, !5 2©iM^»?rSIt5. 

^<l.t, 05 i<ox o\^nm^mmrr^>. mm. 

[0 14 1] Htc, rtk&«>7iElMHII7-«r/hXHbi-S 
KZmmVXWk-rZZ. biW*. Si> G a A s 

rttcit), h7>-^^^ftif<oSg«)^, set, 
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tO 1 4 2] El 5 9 tt#^Lft:S;E 1 0±Jc^Wj^9 0 

El 6 0H¥*I#S«1 0^1-11^9 0£)£/&U S 
S10 _hld*fe|§:#Jl 205r^ LtEM 9 5 SrflM U 
ffiflUI 9 5 ±(C^^B 2 0^ UT^^ 1 

1 SrffiJjEiicU I^l±l:WI2 OSr^LTfilil) 10 

iMfiio, itifso, smtSHF-iwrnfiEi^L 

Wzhk'tbZ. 

[0 14 3] m'&lz.f£6<D^mco\,^X!$tWtZ. 16 20 

-f^^«fi)ci-^*#:4 2£ffi#i U r coS^ttT'Sfe 
mW2 0 Sr^LTEH^n5«14ff 3 0 &mtTZ>£ 5 

1 7(i^LfccDtt^«igT-fe5 7»^ EI6 2AI^Lfc 
WigT-li, lHtt±tj:fH&m&titm$lXZ , roffijtT- 

V^.6<){rH^i!j^iS^ct'i;oTS^'5*s, 1 MHz 30 

«itas#*J"t*S> 9 , t-*t£t±Oi«JSft««T?H[H 1 8 tc 

2 A f L fcfilii (5 5 ** fett #J fc *SFU T- & 5 . 

[0 14 4] 16 2 AK^Lfcl ^-V#}ifO=r>f^t? 
(Dfr^ttflft (I max) £:%;iT^3. EI6 2BI;:, 

mx&Z. ^fy^?yxL (H) Ht, 

L = 2 *f s • S 2 • In ( d 1/ d 2) X 1 0 " 7 

t^O, KdKSfeiRDC (Q) fit, 40 

RDC= (p/jrSl) In (dl/d2) 

[0 14 5]i|#i:tTAl (IMMntftA 1 0 8 (A 
/m 2 ) ) SrfflV^itli, 
Imax=7t x 1 0 s • dl • d2 (A) 

xffii&Ltcw-m'oytj'xnm-tzk. m#<omwm 

TSS©Ioiaxt^#5r t#t?£-fcV\ Jfc062A 50 
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<o«3i=-f El 6 3 Afci^LfcJ; 5 fc¥Ift£t::1MR 
HI6 3 Biz^X IbJ«S<£> 

[0146] £fcEI6 2 AlC^Lfci 1 *-VlJ<D 
3 {, h 7 y ^ SrMt 5 r i: 5„ -f£;b^ 

la 6 4 iZTjk-rx i \zw&#m 3 0 *$m-tz>m&m 4 0 

A, 4 0Bfc|6»**2 OB&tf LT#*fl;+*Ltf£ 

v\> z.<dm&. mm<o&mi£izifccx-fr=*'(ji'k—ft. 

[0 14 7] «_L, ##«$rfl»JteJfc'*-C*fcas. 
*#«**£K:»*£-fc>-frS Mir. 

[0 14 8] Selection of the Materials 

<Dfc#Bfc***Sr («#4 2, 0M£#3 0, S«l 0&t>* 
m&fr 2 0 ) K:ov*Te*tt-.5. 

[0 14 9] 3-rAi»4 2<Dtfftb LTtl, <g 

ffitrt©&«Sr±«:fc#*.* 0 #Jx.t±\ A l &t>*A l -g- 
CuMCu^, AuMAu^, AgRXfA 

Srif-^-MrSOT*, il/n^^^yay ^ hi/ 

[0 15 0] <K14<*:3 0t?ffl^y^^?SUth7^ 

^Jx.«*F e Colt S i 0 2 Jgli: 
Wfflgfr, Alt&m F e CofEtB^CfBi: Ojg-g- 

[0 15 1] «Ett^fifQ(0|$«^»itS^ie>, 
•J^t <i"^>r ta*#£LV\ *«:«jfctt, 



(15) 

27 

s<10- e ) ^il^-f^r iii&SU^. 
[0 15 2} lOi^O, B£tt{«m©3itRSi?i£, 9J 
*tflII6 5£#MLTtfcW-r5. IH6 5H, 

&*5, 3-T/W##i:LtAl-Cu^Mffl 

-*blcmLT8Stt#co^^&£^[;£^-cv>S. # 10 
#-«Stt#fflK)8IJSEl MmWiffe^e^^^tvTV^ 
5. ="f/l<m#-<7>PF®nffi®m\-£5 x 10 8 (A/m 2 ) 

[0 15 3] 12 6 5cd^JT*I4, r^f/Hcft^WiJftSrgftL 
fc i t t!4t 51^©^:^ $ ttifi 2 0 ~ 3 0 O e T'J) 
-5. ^ffli-5="^^«^co*^:iffl:^, fF^msfcffio 8 o 
% t , ft* 1 6 ~ 2 4 O e W^|f->4sat4#:(-*Dfe 

S'tl^i. Lfciiot, "<0#£-l;:tt, -ttiSS^JI 
*-tt/5^A^tufciSt4#:o^tt^#Hkt UT 1 6~ 
2 40e©^^«|?f^5. 20 

[0 15 4] £33, fi£tt^(0^^|fcO^#$(a^ 

Kte 5 O e W±cDfitT*fc-5 i t UV\ 
[0 15 5] g«l 0 t^l-PS^tvStOT-te&V^ 

s i *£¥<D*m.fcmfa*m^z>^ htm* lv\ r 

«®K&{fc)gicD^/&ft£cD#*fcK±^ 30 
[0 15 6] ffift»12 0©TOi:Ltlt Si0 2 ^ 

<flfll*otev^ , t>©*s»*uv^ 0 ifc, ±.T<o$mwm 

[0157] HS60!1 1 40 

[0 15 8] «>y 3va«©*KSrJRBMbbT. KV1 
(tmOS i OzKSr^Ufc. I©S i 0 2 JgtJh«c:R F * 

mOS i OdgfcJHlKBMJlLfc. 
[0 15 9] rcOS i 0 2 HJ:tDC^^ h o 
y^feti 9 a-fyu3|flci:/j:S«tff 1 0 nm<DA 1 -C 
u bfc. lOAl-Cu ^)K±tCi y f- 

tttzmmi . 5 ^mOS i OaffltSr»J«b 50 
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fciL 7* hi2/^>^tCi"9 7-l'^i|S3 7 /zm, 
VfB]Pif3 pm©^/^ 5/W=»>f — — >-^l. 

StHL-fcS i O^Srai.y^V^UT^^-r ^ 
t©S i O^^S^f&Lfc. Hie, C 1 2 > BCU 
I' <£ 5 (SBE-v vs>£t£f * ^ y ^ v^jc 
it), tffltfcAl-Cu^lg^yf^UAl 
- C u ?> /<£ S ^ /V 7 /H£<D =1 ■< >v'mW$:T&$L V 

fc. :©t^ -7X^OS i Oz&tfTflfiS i Ozfcfcf-f 
•5A 1 -Cu^©3iy^>^il^ltl41 5-Cfc<9, m 

r^S2mm, it2 0, a^/H»flc« 3 7 M m, 
ffiffiRI3/xm, ^#J*£ 1 0 (imO^^ TVl/a^OU* 
m^tc. mTX^t hJttt, «f*:miHlffi3 Mm. 
;v#^10,jmJ:!), 3. 3T-fe5„ 
[0 16 0] 7* h Uv 5 ^. h^^-yMS i 0 2 -^X 
/<-fT;**^;/*)£l;:J; (J S i0 2 g 
£*ft«U 3^;H«:i©iS?SrS i 0 2 fflft^ 
Ac. 3iy*v<y*tfeteJ:B S i OaHLLffiSriFfflflsU 

[0 16 1] r<D3p®-f \/yir9*<<-s\£— #1/** — 

fizxvmfev-fzmsk* m&&2MH2iz.ts\,*xi&tfi& 

R=5. 8Q, -fy^?VXL = 3. 7 8/iH, Q = 

[0162] i ^ Sr 2 MH z X^f y f y 

i'tlMWSPIflEfa y/<-aDC-DC3y/<-?© 
— ^ Ltffi^fe. :©DC-DCa 

A^)«JE10V, ffl^/«BE5V, itifint) 
5 0 0mW©i©T'&5. iE^tcidf^i-^ r 

1 5 6 mWffcofc, 

[0163] ±IErosp®^ ft 

y^^»«ufc. :©i^©t7^^^ hifctto. 

2T-&5. 

[0 16 4] rosps^^^^^^^f— ^V^^ — 
^laWl^tfce*, «feic2MHz^C*3V^TlS*^^ 
R=10. 3Q, ^y^?y^L = 3. 7 M H, Q = 
4. 5ti.ofc, 

[0 16 5] r<D5pM-f ^y^^<SrJbi5tl^— «0DC- 
i5tl*/»51 03mWt)ii), . aj/v*— ;?(D^t46 5 

[0166] nmm 2 
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fritS 3 7 Mm, «frlHHnRI3 urn, lOf.m, 
J»TX^Mt3. 3iU. 2#dKJ=>^/H:i, ^2 
mm, t»4 0, #^17^, 3|frWWPiS 3 M m. 
^f^flOym, JgT;*^ hit3. 3iUc. TSii 

[0 16 7] ~<D¥-m h7V^Sr-YVb*— ?>-x*— 9 
K<fc •JSteLfc^m, l^«J-f >-y^^>-^«3. 8y 
H, 2&fflM' V^*V*W:1 4 dH, ffiS-O-^^^ 
V*f*6. 8 /zHT\ tt-^ffift k » 0 . 9 3fcJU*1>fc 10 

[0 16 8] rco^ffi v^roi^ciaotc^fiti vro 

50 0kHzlMJI»ifcir^ 2ft{ffl»C0|$! 
fitl. 7V©jEStt«£E*«RS*Ufc. r©fih7^ 
K2 0 OQcD*ESfetA^^^bfct r^., ftftffitfo 
^ftEEtem-5«EE£«i*tti|&l O^oT-fcofc 
[0169] i©?fh7V^4r2MHzX-r;/f >y 
7t7-KlDC-DC3 >v*- * fcjfl V ^ 
fF«Lfc„ iWDC-DCnyA-^tt, A^«I£3 
V. M^mJE5V, (U^jm^l 0 0mWcDt<OT*fc5„ 20 
h7>*CD»&fi8 8mW-C& 

[0 17 0] ±ET?f^»b3t¥ffih9^©ttffiSr5lB 

2 0, a?*Mf 2 1 ,im, ^frmMPS2 0 M m, *frff£ 
lO^m, ST^^htfcO. 5£Lfc„ 2 =i A- 
tt, ^2 mm, #14 0, S#fil0),m, «#mffi 

mi o um, mwm^ i o um, mrx^tbiti. o 

t Lfc T^S.r/±«Pro^ttfrW«0^-Y y/tt2 3f 1 m 30 

[0 17 1] ^(OW-m h7 V7.CD1 tfcflJfc^SMig 1 V© 

5 OOkHzjESStflEE 2 Kfflfc&Sb 
Htl. 3V©IE3S«[«flE*s«^L.fc. 2 KNtEEiMEV> 

[0 17 2] ±Bimt»S. ZCDW-mhy>MZ2 0 0 

[0 1 7 3] h7>-:*&±l5i|lr|-<£>DC-D 40 

7 VXdi^li 15 2 mWT*S> 9 , SSHftri 5 *^ >?;*;#< 

6 >j , 5 o °c t ©»g_h#*s«* $ ^fc„ 

[0 17 4] HJS01J3 
*2©#«fciS306«$:*i-. *3ldfcMtt, El 1 2 
*5VNT, SfilO £*#4 2 0M£&fettJIS:7gj&Ub 

[0175] Si g«±K S i 0 2 » (f^Um) £ 
^Lfc^, 5 iimCA 1 m%X'<y9 V ^?mzi. (3 
^Lfc iitm.tn.2. 8xi0- 6 Qcm) . 50 
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h l/v?^ b&;X'*-y^>i>nzX >3, 4i5Mm (*frTX 
-i^htfcl) , t'yflOfim, ^-yt2 0 0C^ 
■Y 7;^3-Y^ (rt^lmm. ^i5mm) Srf^fifeL 

fc. ^I'/i'ffiftttnoQ. -fyy^^y^uo. 14 

mHT'fcofc, 

[0 1 7 6] rtu^r^JE^-a s"<— *^CD0. 1W1D 
C-DC^y^;? (»f^««*3 0 0 kHz) lz.m& 

[0 17 7] fc*S, ##Wfc*iH, 1 0 M m (|ft7X 
-^hitl/2) , t'yf 1 5nm, ^-ySl 3 0© 

Uctr5> 'fyy^^y^ttO. 0 5mH-C*fcojt 0 
[0178] HSJ£#J 4 

= -T/KD±Tffit-, S i0 2 f (1 ixtaW-) Sr7>L.TC 
o-S i-B*©**K#A (2 M mi9) m&te&LIt 

z t&Lm-imMm3 ^ti&f&vK.. 

[0 17 9] 4 yy^^y^li2mHT-fcofc„ 

[0180] mmm 5 

zcommmtz. mmm4(D=i^/utvx2m^m:<o=i4 
[0181] mim(v="tMzmmm4<D=i'{;utmm 

tVtc a %2m<0^4 /MS, f#!5 (im, tl 5 m 
(agffTT.-?^ hit 1) , fc's/^2 0jim, * — >-$C 1 

[0 18 2] K^^ft^&ttfgLfcir^, ?-y» 
it t |5j-<D#EEit 2 T*»f^i-5 r i *SflH»S*t/t. 
[0183] 6 

stasis:*-*-. 

[0 18 4] Si S«-hl-S i 0 2 /i m$ 4^m) Sr 
Ml&Utc^ 10^m©AlMIiS:MBEffiiat) 
^Ufc (itffi*i2. 6xl0- 6 Qcm) „ oVnT*7^- 

h Uv 5 ^ hiSfe-e^aiS'^V^'fCj; i?, iS5 M m (#frT 
^^<^ htfc2) , kVf lOfim, ^-y|c2 0 0©^ 
/•W7/M*="f A- (rtglmm, M5mm) $rf^fiEU 
fc„ ASgt«5 0 Q, W >-^^^V7,liO. 14m 
HT-^ofc. 

[0 18 5] *lt«3©«^-ictt;^3>f^««:©fiTfc 
[0186] SlJfe^J 7 

[0 18 7] SiI«±lCi«il;,tt)Si0 2 i 

A 1 - S i -Cu-£&if Sr^J&Uh., o^^T♦CVD)^(c 
i >) S i 0 2 f OPJl/im) SrJ^fifeLfc^, u-^^ h 
^^-VtrJRjaU ^nH^yRI E^Blci ►) A 1 
^A*S:«I9, m2nm (^frr^^^ hit 2 . 5) , 
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■ifr (flglmm, *M£4mm) SrfMJUfc. 

[0188] ov^/i/7v (s ioj tmrnitm 
m (n 2 o) k&mmt ^tc^yx^cvDmi-x u, 

2. 5 i:*^;: 3^&«fi£i-3##fflli£ 
Pfk-rsr t^x-tfc. ^y^^y^tti. 6m 

HX-hotz. 10 
[0 18 9] r©«^3^/U»|«i»fl:|BJS:ffifflflsUfc» 

^■5. 1 OMHziTM^^^ 

-g-13 8 0 0 kHziSfMW fi>X<Ol&Ti>i 
[0190] *5£0lJ 8 

S^w^aK^T, HI l scd^&kjcot, =>^/u^ 
[0191] si s^±^^^ktcj: •? s i o z m m 

mA 1 m&Mf&lstc. ov^T'S i J£«*:*Mtfc<* 

lJBSr^-f*XSSrl»9igU. l^mOAlira 
3 0 A©^kT^5=!?Ajg*S^fig$tUfc5 fim^allft: 

M5mm, IfcUigLBtlOOO, ii2|im, Sttigfl 30 
P^RIO. 5 nmt-J.5, oV^/7XvCVDffiia (3 

[0 19 2] r©S i S«±T*='-f'/KDift^^#iE^3 
7*©D C - D C a (#JEEJtl. 
5V/3V, ffi^SSftO. 2mA) Srf^Oii*, 7Vf 

J¥£t}*0. 5mmT*l 0mmX5mmT'J)!), IslKf 3 © 

tag*©***, +Mz.mmvx^z>- ktmrnztiiz. & 40 

*5iE»)^il£g: 5 0 0 kHzftt-<yf-^^WT-+ 
[0 19 3] ^mW.mX'nhtitc.U^y^'DC-DC 

=> y/<-^^fflv^r tic J; ^yh^ (SftiS 

HI 6 6 fCfrJlE 1 ^ t'D C - D C 

fc^-f. T>-x-^SP2 1 0, «jf£H)B&g|$ 2 2 0 , WMrf 
2 3 0, ^-tutifSl^yXSroDC 
-DCay^-^ 2 4 0 t^5*- K£#2 0 0±lCgHfi 50 
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£*K #'<-«C# (H^-fr-f) 

[0194] 9 

^3©^fci^H»J5r^-t-. 02 SOflMUlFT-trff! 

[0195] #y-f 5 K7^/Ui>,±(cl 0 0 ft mc9*$ 

(Dtf))4 5. K7^yW-tK$r^-LT, 5 (imfOColr* 
?^7^ = 'f/l'©^I-!tSa0lil ImmT* 

foofc 0 C oi7 ; e;i'7 7^^iroSWii4 5 0 0 

bMJmbK, «tt#W¥ty^l 1 4 ft mi 0 a<D{tte 
filmmifi!), fl&tttt^vfifcwSrl 5mm (a0+ 

^^KO. 1 A<DBtt»E«ifc£ifcL--C, ^ vy^*jffi# 

m imu t t? $> o fc„ 
[0196] ±ie©¥ffi-< * witness &tti&-r 

{Zto\,^X, m&ftftM^tmvr tLT12 mm£$gffl L 
(a0+ai)i5) . ±SEt|W|«^0. 1 A<Djtt8S«»E 

i&3 0#!7*wmh^#75S*fcffl£;h,fc. 
[0 19 7] Hife^Jl 0 

*sv*T, »4<D#a*#Aobfci:#<oSIJfe«aJT*S)5 (HI 
2 9 #M) . 

[0 1 9 8] #2»#£«±fC, (1) RFv^^y 

^^y^S^it) l mnicoir^?^^ 

SrJBfifcbfc*, (2) RF^^y^jftjcj; 9 i fimffifg 
HHR (S i 0 2 ) SrriWbfc. (3) ^rO±JC, DC? 

V c y^A'y^ftlI±oT> 1 0 n m<7>A 1 - 

C u Ufc^, ?^hn V*^S/^t4^ 

y^^f y^ici •? , ^^a^f^C/^-y^ 
^^UT¥E="f^Sr^Lfc„ (4) JEfc:, 
zwspffi 3 ^ ,u<o±fr r^^<y?ai:± o rite* 
Iff (Si0 2 ) SrSfe^, ¥S^bfc 0 (5) *:<D± 
\Z, RF^ht>w!^ftl;±!)l)imffCol 

[0 19 9] iO^p, WSHS»1!«^»HC-C, Col7 

^/uyTxm&nmvmmm&mte&ftitbzz. mi 

OOOT-fcofe, *7£, y /v^f-m^^i )V<o9\-J&-^ 

Sa0«4. 5mmT-fc!), gttffl¥t7^12,im 
i 9 a«7 7 Atmt^ffl^tt, «ttfl£^«^»w £ LT 
5mm (aO+6. 5a) Sr*fflUfc. HJfe^Jlt^ 

[0 2 0 0] ±iBtl^-W^feT'^#^a«±JC5)Zgn^ 
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^V? f&ffif&VtctiK «tt#"<t«6w©*4. 6 mm 
(aO+1. 3 a) I^HLfc, ZV>¥ti<f 9i& 

fc. 

[0201] mmm 1 1 

* rofig^Ste LT^-fc £ r 6, 6£t£#fl-l* 1 5 mm 

V^^tel 2mm'b<D(cit'«, fol . 10 
3{gcD-< ^ft? >xffi.9 0 uHtmbtitc. 

[0 2 0 2] l 2 

V y h' 94 7(0 a y'<- I CSrWlfcLfc. I Cfc 
^^!7-MOS-FETICJ:?)X-r yf^, 

^lilOOkHz^yfy^fftf^U AME10 

v, mxnmsv, tB^«^2w<Dt<or% w^jta??- 20 

3 — LT 8 0 vHEl±(D4 ^V? ? 

5&&tiJ73ll# (5V, 0. 4 A) (Otiitjy yfsunmttv 

— * fiST- 10m Vg£-C|fflSfc V * U^ffco fc„ 

[0 2 0 3] *IS«9©ttlBS:lfc«rr5/t»t)li«f^S*t 
fe^ffi^T * ^r^JS^J 1 2 WM" 7 V y K^D C - 
DC^y/?- * I C^Sa^A/fctr^ FETOX^ 30 

JfettttW7l$ (5V, 0. 4A) ©ffl^jy y^U«BE«)tr 

— ^filteO. l vt^o/t (-T y^^^y^fs- 
^3^/^ LTi&^ft 8 0 (iH Sr«^*-f , V y 

[0204] mMm 1 3 

4 <D^m<^mmm^To @33 fc*-t-««3lPf-«:fe 
SU -t©«:IB«:5tlBLfc. 
[0 2 0 5] JP£ 3 0 Atm(D3K!J-r S: YV y( 40 

KJ: 9 9MMI1 0 0 Mm, S^WWRSl 0 0 ^m, 

2 OcO^S*^ yfrj&mz-'** — =y^LT¥I = 'f 

7jt4£r^ALfc^:£ 1 5 HLm(OC o%7 ^rjvy y 
W5 (US) v#A,k. rroco^TWr^ifi 
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^20e, Eli«|jg8£^ 5 0 0 0, f&%H&J&&m 1 0 k 
GT*&3„ r*vk©ffiE&3^ 5 /xm<D#y-< $ K7>r 
/VA. Xtf— *MKft*#tt«:i*ALfcJ»£ 1 5 m mtOC 
o*7^7 7^«tt»f (2JBB) T'^T-, ¥1^ 
vy'^^Srf^Sibfc,, ^C*3, l«g t 2«i<75C o^T 

fl-B^t&l OmmT-fcS. 
[0 2 0 6] Wf>^fc¥ffi-Y V^^^f-oVNT-f 

^V^IIi4 0 0mASt-l 2. 5 /iHT'7 7'> 

[0 2 0 7] r<D¥iH' V;^*£A73®jEl 2 V, ffi 

(i, x^^f-y»t5ookHzf, nnanm4o 
^8 o%a*»fc*vfc. 

[0 2 0 8] M|OCoS7W7r^ltt»S 
%0iJ13a) XttCol7*yU7 

i-i-y^^^^SlLfc. if©Wtt2 0oo, ^ 
1 0 0 0 0 1?& i? , v^tut MSfeJicfflS^S 

[0 2 0 9] rttfj^jpffiw' ^:?*<Dii:Sftfi64*H4£- 
MJtLfc. ##0ijl 3 b ©S5jgS£^BStt?f ?ff 

Srfflv>fcspffi^ y^^ ^T-tt, JiiE.ttfcigfcLT'f >^ 

®HJ*2 0 OmAiT'T'&t?, fiJfcttftttfS 2 5 0 m Ajy. 

3 a ©isa«*«tt»#*fflv^¥ffi>f y^^ *T'li, 
i5/J^v^l^t>»*U y^^^y^*ifiTLfc. n 

^t.^oTV^fc ^(', 10 0 k H z tLhcDSSJU&ffiiJ 
•e«i«c* J «i*fc^:# < * 9 , 1 MH z T'COQffifiUJS^ 
9 <D»-g-<D 1/2 £ATfcfiT t-fc. 
[0 2 10] riit>©w yy^^^, ±f5tl^-<0 

DC-DC3y/<-?OfflA«fs-i'3-fA'i UTffl 

v^tfs, ±12 1 it©? L, x it 8ft*a#tt^ 0 -rv^ 5 
ft, *^:*#®dfE«2 0 OmASSt-*0RR$^. :© 

[0211] mmwi 4 

*M«ajl 3{c*5t7-5#IS2 0©^/^ 7;^l3^^ 

l^fiiJt l, r©i is^fiijx^ y/vy-m^J >i<±.\z.l&M 

*S*^Lt^tl 0cD2»cftiJ^^7^Jp®= I ^^^ 
^L/tW^-H, 5IJ£«»J1 3 iWi*Sli±!Jfffih 
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t*tt, mmm 1 3 <r>w-m<< >-9? 9 1 m$mmx$><> 

[0 2 12] r03PBHh7^*A*«flEl 2V, ttl^J 
MS.5 V<D7*V— KSDC-DC3y/-!-?©h7y 

^.^igffl u 9mm 1 3 ©spew 9 trnxm?- a 

m&$k 5 0 0 k H z T\ mi&W 1 3 T*jgffl LfcDC-D 

Ztc. 10 
[0213] B£t£# t Vxm^m 13a Xtt&m®} 1 3 
b<oatt#£fflVNfc£Wf* > ±!2i:£<|iMtigcD3piB 

tttttt. ##0J 13a, b ospffi-f * £ IJfSIH^ 

-C&ofc. 

[0 2 14] rco^pffih7>-^$r±|5tP— rc>7^-y — 
KID c - d c a y/'t- ^© h 7 y^iciffl Lfc. L.a> 

[02i5] mmm 15 20 

[0 2 161 ->U3^Iro$ItMtLTlifl m 
mtf)S i 02)BS:MLfc. RFv^I-b^ 
s<y *3SBfcJflV\ lOOOeWWf, Si0 2 l 
±{£j^l ,xmOCo Z r NbT ; e/l'>'r^^t4^^5r 
Ml, fi50e <0*#tt«W&tf^5 

RF*^s>*Sc<£J; 0 0 nmOS i 0 2 JSI-£r*t 

aLfc pi«fcbr, w.\mm<omi&Rx*s i o 2 i® 30 

[0 2 17] fcte, DCv^l-ny^.^$KB 

i«K^if^B*ffl^T, s i o 2 m±^mmi 0 mn 

CO A 1-0. 5%CufS:MLfc„ iOA 1-0. 5 

%CuI±l: 1 gfl. 5 n mflS i 0 2 JH£*t«L 

fc„ rcDS i O z )KJitcxK^7 : -^^^'1'7'<D7^ H^i^ 40 

^tyxyfy/iaDS iO^xyfy^u S 

f- >9\zi. *> A 1 -0. SyoCuBfc^-y^i/L-cjg 
ftilOOMm, 5 (j m, tt2 0 ©X^-f 

M?:15pmOf JCXfya-l-L, 3 5 0tt*S! 50 
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mikl,XtfV-{ 5 Mb Life. CF^^M0 2 *'X^1 

£>1 m {eft 3 £ T- # 1) S; KBt*BS:^y^ 
y 9 Ltc. 

[0 2 1 8] it®tmt LT, ±Efcl^«^Ur, tttt* 
lOMSO^S i 0 2 J»<£>^p££l£|i?jgLT, £-|Mffl 

[0 2 19] r*u<btf>I;g<£>f?S1f-. T^©BSit4#Jf I2# 
9 . M£KK$j£Btfc t *^»**^«ft»tt«ttt t A/if 

[0220] #?>^c»«^ ^(om^w^ta* 

Q= 1 5 (5MHz) T-fco7t„ ifc, ^^ilggmS^ 

1 5 0mAST77 y ST*£>*K 2 0 0mA£t±fiT 

[0 2 2 1] r <DWmm^ ^99 9 A^«JE 1 2 
V, tiitims.5 VCftEfa jx^— iDC-DCay^ 

-^li^-r 7f-yrMt4MHzf^l«l 5 0m 
ASfffl^t5;i«t, ftAfflM^lO. 75W. 

[0 2 2 2] =iW^#:ro3l§PSra«)iitffc«)<0 
fc, CVDSfeX»t^^r^^^ y^j£{cJ;.5 S i 0 2 Jg| 

[0 2 2 3] IIWCoZrNbrWr^ltt 
^ * Lfc„ BSffiKoSflS^fi 1 0 0 0 0 T-fc 

[0 2 2 4] ^m^m^^y9 9ti. ±IBC0t©i:Jt 

-< >9?9>x— m<Dmffi,nm<o$mte i omAg 

St<l*T»<, 2 0 mA«±©i«t«*:IIt5 i 
[0 2 2 5] :©*RS^ V^^*S:±1BfcRI-ODC 

-Dc=>>'<-9cDmt)m?-3-9 Mz.mmx.-k. 

Ata^WTJliitHI-it-^T 1/10 ^Tf-IST 

[0 2 2 6] ^M^J 1 6 
^Jfe^Jl 5f-*3»t5#S:2 0OX/q7/>?l3'(';i'S: 
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[0 2 2 7] rroWh7^^AM)li2V > m^j 
!E5V077-f/^^lDC-DC3y^- : ?roh7 

v^tcjgffl u mmm i 5 o»$tsK 9 tmjjm 

5 T*iSffl IfcDC-DC^ >y<- 9 t m^Vfe&liit) £ 

#3 r t *5T'# fc. «««BiB.&£-cMBMfc bfc rtia 

9, *6»S!DC-DC3W«-#0*«*/hJ|?«*{b** 10 

[0 2 2 8] mmmi 5<Dtt&mtmm\cm&ft'pX'C 

o Z r N b T*A-7T*«tt»K*j&RLfcJSl*Ht. * 

mm i 6 1 mmtt&x-mmM h?>x l*:, i 

[0 2 2 91 ro»^Sh7>-^^±fEtl^-cDDC- 

%Q<OtctbiZX4 y<3->?m<><7— MOS FETfCilTC^ 
!=•— **»#flWV 20 
[0 2 3 0] *&£#J 1 7 
£ 4 «^©{r*3V>T, II 3 6 OfltftUlKFtrfBH L-fc £ * 

[0 2 3 1] ip$ 3 0 (imO/K!)^ 5 K7-f/PA±|CJ5 
S 1 0 0 /*m0>«JS«rgarUfc«, j»xyhxyf^ 
0 0^m, *ttMNR 1 0 0 ym. #^2 

^f&Lfc. :©?l3/f;HC10(.mI©*H? K 

[0 2 3 2] l£p-^&£fflv^ig^}$?*-ef£ 30 

®!£*Wcl 5 ^mfOC 017^1/7 7X1)4^^ 
SrJSffll 2 mm, li$6mmO-5iaH||ftl;i)»L 

fc»^&4j@fflilcLfc„ r*i.fe4«o=A»«r*^7 

r X^&H^WjEEfflK W<£ 2 0 0 O e (OflSIF-f'T* 

*tt§r##bfe„ r^f>(DT^7 7X*^Cov^ 
14, &2fttB&#20e, SSSWlGUK;*? 0 . OlOe, H 
SlttS«^5'000, maW$L&&\ 0 kGffcofc. 

<t 5 ic 4il©=fl»7W7 r ^MMIf Sr5l^**-Brt- 
T% spB'f ^^^Mtfe. rro^Fffi-Y 1^99 9 (D 

[0233] ~<r>w-&Mi/?9 9<n-<iS'?9 9i'*<n&. 

WM2 0 OmASt-1 2. S^HT^^^K^^ 
*V, 2 5 0mAtJl±ffiTlMfefc. 
[0 2 3 4] r<D5p®-f >-y^^5:A^m£El 2 V, ffl 
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mtirn^- a — 9 =>-r ^i-iiffl ufc„ :©3 * 

^■yfy^MltSOOkHz-e, Afli2 0 0m 
AiT-tB73-r^r t!»ST*#, **ffi73®;ftlW, $)358 

[0 2 3 5] !&M©C o »7^7 7 X«tti» (# 

7 b) *Jfl^fc£WM4. ±Et^<ia«*3brfeKJ: D¥ 
B-r^y^SrflsJSLfc. lffl#©aBK*tt 2 0 0 0 . 
tOSOTU lOOOOffet), ^fhtWH48«« 

«E**»ttSrjWffiUfc. *Mt#Jl 7 b<DMm 

m.mm.mm&zm^izvm* >9 , 9 9x-it y ±ntttvt 
<DW.%tnffi,(Dffi,mte i o omAiT-x-fct), w.ffi.n.mtf 

1 2 0mA£t±t^ yy7^y^^|;gftfc. — 
1 7 a rofiSl^iKttiffSrffiV^^ffi'f is 
999X\t. tUbim.l.X^ 1^99 9 L 

(STLfc, rive, 0 2 0(0^®^ y^^te, ±IEttt; 
«tTffii6»#ttt*oTV^. 100kHz« 
±<Oi««*«-C-«***3ft«^*# < * 9 , lMHzf© 
Qfi£tt5IJS0iJ 1 3 CDm-&<V 1/2 «T(cfiT bfc 0 
[0 2 3 6] ^frb<0¥-W-4 ls999&, ±.&km—<0 

«>, **Al«Ht*ttl 0 OmASIElcfiJKSixfc. r«D 

ofc. 

[0 2 3 7] *iS^J 1 8 

famzfrL-xigWii oco2#;{iij;*^ yjvw-m^^i ^ 

[0 2 3 8] rco^ffih^ y*£A73«flEl 2 V, (Ji73 
®JE5 V©7i9- KIDC-DC3WW©h7y 

tt*500 kHit, ^SS^Jl 7T*3gfflbfcDC-DC 
3W^-^tra^co^*&W7J^t#?.r ir/S5T*#7c„ r<D 

[0 2 3 9] ^ttfft LT#3f0iJl 7 aXtt##^Jl 7 

-efcofc. (njfe^j is 1 ) : (Dw-m *mmm 

1 8 t^-©7t!7- KSDC-DC=iy/'!-!5'©h7 
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t o 2 4 o i mmm i 9 

^4 0^lc*5V>T. HI 3 6©8£§USi^£ffri!!Lfci£ 

[0 2 4 1] v< y a LT^f 1 ai 

mOS i 0 2 Bt£7£/&Lfc. :©S i O z m±.\Z*Jf<r A 
^-f /»7t h Uv'x MrX t'yn - h Lfcf « y* 

hUV^77-f-(aoT, Hia5mm, ^^2. 5m 10 

O z |g|/iSS?tH1--5 J: h/^-v&^/SLfc,, 
RFv^hDV^.^|l^v\ BfcBbJtS iO 

2 ^<oisia(c^/i i o o o e ^b&i?-*-?, mm 1 ^ m 

©C o Z r N b 7^7 7^1tt«i!:MLt, i&5 

o e (om^tm.Rzmrz-mm.m.mJi'&itmA'Ltc. 

[0 2 4 2] h l/-^ hSr^f^n— hU 7 

— Vf-iS3Si"3i£jZ2 5 mm, fgcF 2 . 5mm0 2oor 

ta ufc s i o 2 ^<DjSiai-¥tf ^ i o o o e <omft*p 

X\ mmi nm<DCo Z ihSbr^/uyy^m^mm^ 

* h_h<0BM4?|EJSI£!; y YHry\,tz.. 30 
[0 2 4 3] rcoj; o\ZVTMj&£titcmmmmit. 5 

[0 2 4 4] Z<DM&Bme>±lC > 7- 7 ^CVDXtt 

RF^^y^ftiaotii i jjm©s i o z m&wm 

V^TJRJPl 0 /zmCDA 1 -0. 5%CuJi&^/j£U M 
Wglffl. 5Mm©S iO^SrMUc. :<OS i0 2 

S i OzJ^-Sr^-^-^U HUlS i 0 2 JS|cD^-;x 
kl^XCl 2 RtfBC 1 3 #*x£fflV^cRJE£;t<iM' 

tyxyfy^tiOAi-o. 5%CuJfSv<*— = 

^UT. ^itSlOO^m, imi5(im, ^» 
2 0cD;*^r 7A^ffi3^,i,£^j&L.fc. 3^A-sg#|fSj 
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VTS. ytmfg&Zl 5 jumWJ?^^^. fy-3— h L, 

3 5 0tr«ktt*y-i'SK<i:Lfc„ cf„^5 
tfo 2 #*£ffl^fcRj&tt^:*:^^^;/i;:£ 9 3^ 

ji-mW<0±Mfrh 1 fimco^^lc/i^iT'jKy $ KM 

[0 2 4 5] &^T\ ffJ&LfcT&eSttWlWl^,^ 
CXmX\ ±$i5lct-tta^S*t4Sr^AtfcCo Z r 
N b 7^7 7 *B£t4j¥f8i£rJI^ LTMi'T * 

[0 2 4 6] ro^a^-O-y^^wmm^ttSrffFffi 

ifctr?), -ry^^y7L=2, J H 1 3,K&Wcq = 

15 (5MHz) T'feofc. iti)K*fi^tt5rll'J« 

ufctr^. y^^ >-xteW.mnffi8 OmAsr-7 

10 0 mAHit-iT Lfc„ 
[0 2 4 7] /i*5, 3^,i,2£#<7^^&S*&tffcS!><D 

CVDSXIi/W T7.*s<y?mz£Z> S i 0 2 J8l£ffl 

[0 2 4 8] roill^ V^^^Sr, A7JSJE1 2 
V, fctJ7J«JE5 y^-lDC-DC^y^ 

-^tt>-T y^-y^fm^4MH zX\ A^»SK8 0m 
AJT-aiTJ-rSr t^T-t, *Attl73«7j0. 4W, $j 

[0 2 4 9] IMft'CoZtNbrwr^lft 
»a4r^bAc^ll, SWiJl 5il^m^)£r-^ 

y ^ * 5rf^iu ufc 0 m&mcommmn 10000 

[0 2 5 0] Z.(DmmM4 fit. JL!E<£>t>CDiJfc 

Ktt, -r^y^^>-^»i5teaft(07ct$r-fco!t 

<< ^coE«ta^O^Htt8mASai 
tffi*T^<, 1 OmAJiUiWtt^mjJfc&fifi-rs t-f 

[0 2 5 U z<DmmM.-< ?&±.mtm— odc 

- D C 3 y^-* OttlTJftiJ^ a - ^ 3 -< Mzmm L-fc 

±fai:hfct^LTii:»ss^t^^ 0 -cv^^^:fc, ft 
AA^«gSi*8mAa^(^jpi$ti,fc„ rcofc*, 
tH77«73<4-hlE^Jt-<T 1/1 O^-R-eTLfc, 
[0 2 5 2] *Jg01J 2 0 

l^ffiij t v. r 1 ftiM^^ 7 jv^.m^^^±.\z.mm. 
y/uy-m^-f si'&wti&vtzsmte, mmmi 9 tmmtt 

± t) i«i¥B h 7 y x Sr#i tfe. ljMHKv 

9 >*<DW.m&&mm^ mmm 1 9 <Dw-m-< 
? ■? tmzm^X'&otz. 



(22) 

41 

[0 2 5 3] rco¥B5 K 7 SrA^WE 1 2 V, fflTJ 
tE5V©77^^'^lDC-DC3y^-?<!) h7 
isxlcmm L, 1 9 cDjipjglSH' v^"7 7 Srm^jffiiJ 

9 T'Sffl UDC-DC3 >s<- ? t mm<D7£%tii?> * 

5 , d c-DCa * ©*«*/jNjB«*fl:as 
[0254] mmrni 9<ottvmkmKteWPX'C 

oZrNb7^7r^8tt*»Sr)i!WUmiJ, ± 10 

12 1 mmttmxmmm. h 9 >x £f£§a 1 km^t 
7 V7 t mi m^xh o Ac. 

[0 2 5 5] rro^JKSIhTV^^ilHirl^-ODC- 
DC => w*— 7© h 7 >-7(;rig/B Ltztf, by^^(Om 
?qrofc£>K7.-f s/^-VT*^*? — MOS F ETKi§;*:& 

[0 2 5 6] nm&i2 1 

O^Jfe0iJSr^i-„ 20 
[0 2 5 7] Si SSOSfifeftllNb LTlf 1 fim(D 
S i 0 2 )KSr^Ufc„ S i 0 2 Jg|±lw#v>7V T**-* 7* 
©7th^h^fy3-hU < 7*MJy^7 

•^h^-y^v^^tu, CF 4 #7;£ffl^;fcK 

*IL = 4 ^m, Qfli&©|g:ftW= 0 . 5 „mOS i 0 2 m 
— >&Ml&Vtc 0 Uv*7 h*:Bfc*Ufc3L RFv^ 

Z r Nbr^/W7 7 7^t4»M^^J5gUfc <1 30 

*5, ^-©x/'t^ >J >^#T% WtfcHMMfcS i O 
2 illCo Z r N b7^7 7*8£tt5W£&J*JKLfc fc 

MRSnaBlLTV**. roaHSIWIWrafclllli&fcff-r 

[0258] CoZrNb 7^7 r 7®tt»Jg|±fC, 
7 , 7XvCVDffiX(iRF^/<7^ffilCi Olf 5 0 0 40 
nmOS i 0 2 m&mffiL. DC^hny^^ 
§£gXfii«K£i&tg®£/BV>TJBIJ9l 0 dmCA 1 - 
0. 5%CulS:Ml, 1 Itlggl. 5^m©S iO 
JS&l&l&Vtt. Si0 2 )gil:*^f^7'^-f7O7* 
hu^l-^fy^-t-u, 7* h y y^57-<- 
H± 9 7^-f j^a-i/^i^^-^y^Lfc. row 
>?7. h/^->-£r-^77 t brcF 4 **7^Srfflv^fcs^£: 
tt-f a-^y^j^fcj: 19 S i 0 2 I^iyfy^u 
StdS i 0 2 K/^-ySrv^? t LtC 1 2 #^St>'B 
C 1 a^'TvSrffli^fcKJfcfS^ ty^yfy^Ci •? A 1 50 
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-0. 5%CuISri7fy^LT, tffilOOji 

*y W 5 KO«IB#tjb5*!>7$ y?Mm&* 1 5 w 
mOfJC^tya-m 3 5 0°CT*^S!^LT^!J 
-f5 KflSLfc. CF4#7&tf0 2 #7£fflV^cSJfct4-Y 
tyiyfy^Cj; t) ="( /^ft<D±ffifrtb 1 # mWff 

[0 2 5 9] *!J^ KSLhfC RFv^ h a 
7* U ^7*££®K± B?J¥2. 5(imOCoZrNb 
T*A'7T^«ttii«t«:?BJ*Ufc. :»CoZrNb7 

^y7r^«tt*K±c. *-yf-f7'^'f7 , ©7tH' 

•yxh^fy^-HT, 7th!Jy/77^H:J: 

— V&-77 7 t LT, Cl 2 *^WBCl 3 **XSrffl^ 
fcSf&tt'T'^-^S'^VT'tCj: OCoZr Nb7^7 
r^^tt^^N'^-^^i/b, OgfSiH 5 = 2 m, HQ 
£MIL = 4 (im, BD(£bro©||W= 0 . 5 w m©^?-y 

[0 2 6 0] ^*ufeOXS«>IBfc, T«S©«ttfr»W:fl. 

$ct>b-r. mf\ft&\ztt-rz>m<o&wt*mit>xmmxh 

[0 2 6 1] £JLt©i 5teLT«J*3*bfc_h«&ftirF» 
©CoZrNb T^yU7 r *fl£t4?$J&<DSEX tt^Efc 

Krte>*tfc#ttoiuiiatt % Hrssut [&5] o^sSfc 

[0 2 6 2] r«J*«S>f V^^^©«*«WttSrffWB 

Lfeti5, -fy^?y^L = o. 8/xH, 

Q=7 (5 MHz) T*fco7t 0 jtt^a^#«$rSiJ 

t'777ht', 3 5 0mA£i±t*fiTLfc„ 
[0 2 6 3] ft*5, T«»Btte4Wi<Z>T»©S i OaJKA 

[0 2 6 4] £fc. SStt^ei UT7 7 |-7i7^h© 

[0 2 6 5] SJc, Jl>mfc<Dm&&M£>&t!lt£><0 

CVDttX(i^77>^7?fe(:i5S i 0 2 )^Srffl 

[0 2 6 6] T^©S i 0 2 J^<D^*-=v-7*Rl>*-kJfl 
©CoZ tNbl©^?-=y^ffi?f, ±T©iKtt 
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*fflv^fc#*tt&i6fl| 2 1 tmm*3>& 
IciOflS^^^^SLfc (nMM2 1 a) . 
[0 2 6 7] TgCWS i O^^Cigpiti 5 = 2 ym, Qfl 
gA^gL = 2 0 (im, QflfiCOg:MW= 1 /jm(~^— 
^L, ±gB<DC o Z r N bB&flSBlIL = 2 0 y m, Dfl 
WJ=2^m, Dfldb<0©HW= 1 uml:/^-^^^ 
bfc^^ii^JS^] 2 l t l^«/«c*i£lc i 9 »J8ig!W ^ 
^^Srf^KUfc (Hi£^J2 lb) . ;oi^, BSt£{«f 
W^tDBflCttfrxfiLfc [&5] <D^*$7K.%m& Lft 

<r\ 10 

[0 2 6 81 £%0J 2 1 a Xtf *Jfcfll 21b ©JSI&S-f 

mi&m 2 1 9 t it® LT 8 feU£.<n± 

#$-C*feofc*5, 2 OmAeU:©tt»E««4rM-t-Si: 

[0 2 6 9] mM&l 2 2 
aS4©#»fc*SWC, HI4 3rolSif^i!LfcM 

[0 2 7 0] ff£ 3 0 *im<£>#lM 5 J JVJ±±.\zm 
* 1 0 0 /im©«Hg«rSS#L.fc«, {r*?Fiyf^ 20 
<c± oT^(*l lOOum, ^MRg 100/i mcoST? 

Lfc„ Mt-. BUttigSS^ 5 0 0 0. ffifqflS^ftl 0 
kGSrW-fS 1 5 ( imO-fiIMCo^7 ; e;i'7r^ 
mm*— Ji*fljV\ 10^m*H5K7-f;l/A^ 

S*tt«^l*2 0effcofc„ JfrspffiW 30 

TfeSo itc^ ;o-O^O^Sli5x2 0m 
[0 2 7 1] icoj:5(cUT, MffLfctr^), -f 

^^>^<tt (12. 5(iH) ttI«t«t4 0 0mASt 
7yyhX\ 5 0 OmAJ&Lb-CM&TU&fcfc. 
[0 2 7 2] 2 3 

mmm 2 2t±< §-©*fttw h7^ u 
fco i i^ftij^^-r y/u=i4/u<Dmmt2 o, 2&«ij;*a* 40 

^7^3^/wco#^cttl 0T'fc-5o *¥Ih7^tt, 

[0273] mmm 2 4 

fg4<D^J£K:fcV^ 1213 5 B(^^-r^^$rf^»!U 

[0274] mm® l mikvtci'}) =>>m&±{c mmt 

S i OzJRroMJPISl ftm) h a 50 
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ItlCiotl iimglOCo Z rNbTWr^i 
ttfclgS: 1 0 0 0 e tD^4 , T-^LT^j5 0 e CCS* 

7 , 7XvCVDfe5VMiRFX^;/?iife(:ioTlf$ 5 
OOOAfflSiO^SriiLfc, r ^©^SsSrfflv 
Tv C o Z r N b Itt«0*«i!J«*I«C-at 5 J: 

5 o o o Acos i oM*mmi&m^m^T, 

V^TAl-0. 5%Cu|?:10( 1 mOfJT«L 
fc. r<DA 1-0. 5%CugiCl. 5 n mf©S i 

fc^fcrva— hU 7tH)y^77^-l;iotU 

<fc — >=>-;/L.fc 0 hcDa^f ,w**->- 

* 9 \Z. UT C F + ~tS* &m V ^cSJStt-f >^ S> ^ 
^KioTS i 0 2 £v«* — ^=V^U Ht-S i 0 2 
©^/w^-y^^iatCU, BC 1 2 #*;*& 
fflV^fcSStt'f ^^yf y^l:iotA 1-0. 5% 
C u £ra-OWN'* — ^=^i/Lfc„ a-iVw<* — vtt, 
<gl 0 0 /tzm, jg#|!S1R§5 nu 2-o(OS:^M^^ 7 

0T*J>5, Al— 0. 5%Cuiyfy^©f©l 
0 *«in«SIS:Jlzffl»i-f # U -f 5 K©IMWO 

U 3 5 O'C^iagT'lBtflfkUTtflM Sf^tLfc. H 
Id, CF 4 **^.i:0 2 **^tcJ;.5S:^tt'1'^-V^^^V>/ 
l:±oTAl-0. 5%Cuift:±»f)l( 1 m©IJ 

tSipl;, 4Jf#B«tt)KS:^jEKL,fc. /.cio. T«W« 

Q=15 (5MHz) X-$>o1t 0 K«ltl;S#ttS: 
ffliJ^L-fcir^^, 4 >'??*>XttmffiW.ffi.l 5 0 mA 
ST-77S' ht?2 0 OmAKlfiTLfc. 
[0 2 7 5] LTHt, jKU 

[0276] mmm 2 5 

*56^j 2 4 1 m&ojj&x-mmmo vy>-* *&m. u 

tc 0 1 ?>CfilJ^.^^V y/l'a'f^itStt 2 0, 2 J^filJ^.^ 

^7^3-f;^Slil0fS)5. l»;i2»;©^ 
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v $ t mzmmx-hotc. 
[0 2 7 7] mmm 2 6 

mmm 2 2 r-^ss ufc^ss^ * zxtiniz 1 2 

^^f^fyi/SiSSOOkHz^ Jiffif«$fD4 

$m£8 o%a*»e>*vfc. 10 

[0 2 7 81 HJfetftJ 2 7 
lli6^J2 3T?ffcKLfc¥ffi l-7yx^AMffl 2V, 
mt>m,J£5V<D7*V— KSJDC- DC h 

^5 0 0 kHz, fe1&mt)VS.mM®\2 6WDC-DC3 
>' < —ZbW\mX'h'0, ^iDC-DC^y^'-^© 

[0 2 7 9] JUfe#J2 8 

2 4 -OflMH LfcJfffltaN' * £A7J®JEE 1 2 20 

V, tti7J@EE5 VcD&ffi^s s"<— l©DC-DCny 

*I2. ^yf^fflS»4MHzffc!), Affimficl 

5 OmASx-W^-rsr tas-et, *^ta^«^o. 7 

5 W, 7 0 %i>m t>*vtz. 

[0 2 8 0] mmm2 9 

mm.m 2 5 r*#§!} ufewwa! h ? 4ta^j«je 1 2 

V, fflAi£E5V©77-1'^y^SDC-DC3y/ i !- 

2 4<ommMj ?&®.mvtc 0 M^m^mmmm 30 

[0 2 8 1] Hi£0ij3 0 
* 5 ©#S0>K!80i.| 

[0 2 8 2] 10ymf©#y-1 , 5 K7^;^±t;iO 
0 ^mJ¥<D8iOfg£&*Lfc&, Iftfrt^fflvvfclS; 
it^y^^^Ki. 9, 04 9^-f-i 5*^T% 1 
Old ^-^jpffi^-f A-SrjT^U 2 0flO^«f«f 
ffl/<s/ KSBSrtfcttfc. a-f^agftcDifsM: 3 0 0 ^ m, 3 40 
^/u^WWPBiil o 0 ^miLfc. *fc*MHI©l * — 
V^P3Q3^/KD^1-^ffi(i9 mm, fttftftijco 1 * — :/ 
sp®n-OKDfl.^Ti-ffitt: 1 • 8mmfJ)5. 

fc. rHSr-iBl Omm, If $ 1 0 /im©f«ICo^ 
[0 2 8 3] (a) fi&3frfc¥IEflMBR-7-«:AV\ El 

5 2<Dmi&%mx*¥-m^4 ^(Dft-nmuffi+zmmTz 
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fflij^ufct r. -5, sookHzWy^^y^fi 

li^2 0/iH, Q«fim Offcofc, 

[0 2 8 4] rcoVS'O'^^^SrS 0 0 kH z X-T y 
5 : ->^T*«j^-t-^)^'1'^'y y KI CS©DC-DC = y 

[0 2 8 5] £ <DW-M^i t/jt ? ■? &2 0 MH z 

ISlfl5«^KJ«»©^ 7 -MO S F E T <D&ffi.sU T ^ 

[0 2 8 61 (b) f^$*ufc¥ffiBHa3ii J F£fflV\ Ei 

5 i (om&xmx'W-w^j fr<oikU&ffi&**W;m-rz> 

irr-S, ^ y^^ ^ y^fflIIJI53 0 0 n Hffcofe. 

rco^ffi-r vy^^ia, tu omh zn&-£xm&m<& 

mi&#X'3b^tc. 

[0 2 8 7] '(DW-m^f ^?9?i:2 OMHzMt 
73itifB^<Dffi7jftiJ o 7 ^ Kffl V^c t r ^ 

[0 2 8 8] (c) ff«$*tfcspffi««iU^-SrfflV\ El 

i?-V|^tt7, 2&¥B = ^/W>fg* — v&tt2-C'*>o 
5 T-feo/c 0 

[0 2 8 9] (d) f^iK^^fcspffi^fg^-Sr 1MH z 
*I3§©ttJ7M >t"— ^y^.«2 0 0QfJ)5„ 5 0QA 

[0 2 9 0] £*fcft| 3 1 
v-y => VS^itCRF^^N's/^fetCi 19 3 Atm/¥<DF e 
40Co60-&&lg|£l^U *<D±.\Z-RF *'<y $mz£. 
<0 1 nmfflS i OaiSrMtfe. MIC, DCv^ 

hn^/<s/^ft(cit); 1 0 nmm<OA 1 -Cu^ 
Sr^L.fc„ rcoA 1 -C u^=SrS i 0 2 '<* — V?Jr 
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